CHAIR'S MESSAGE
by Conrad Fung terns in place" by tacking new procedures onto old to patch up quality loopholes, is not a solution either. This has the side effect of attaching burdensome administration to value-adding work. It's time to revisit two classic papers on this subject. The first is by Tim Fuller, "Eliminating Complexity from Work: Improving Productivity by Enhancing Quality" (National Productivity Review, 1985) . In this paper, Tim showed how a major part of work time is spent on finding and fixing errors-undoing what should not have been done in the first place. Two surveys described in the paper found that only 35.0% and 42.6% of available work time, respectively, was spent on value-adding ("real") work. Also in this paper, Tim proposed a concept of Complexity to help understand non-real work, namely the extra process steps that are needed to handle errors. Complexity, for example, could include a process to check whether parts needed for an assembly have all arrived; processes for writing down which parts are missing; for storing incomplete assemblies until the parts do arrive; for shipping a partial assembly to the customer while they wait for the parts; for getting a supervisor's signature to release such an assembly; for following up with the customer when the parts do arrive; etc., etc. The best way to deal with errors is not to have them.
Another paper worth re-reading is "When Murphy Speaks-Listen" by George Box (Quality Progress, October 1989) . This paper makes the point that Murphy's Law (that whatever can go wrong, will go wrong) is good news, rather than bad-because if we take note of what has gone wrong, and improve the system so it doesn't happen again, the system will continuously improve. An amusing incident with this paper is that George's name was mistakenly left off of the title page when it went to press. But that just proves the point.
The Annual Quality Congress in Nashville is almost upon us. Please come to Statistics Division's Annual Business Meeting at the Opryland Hotel on Monday, May 18, at 5:30-7:00 pm. We'll review the State of the Division, the year's activities and tactical plans, and ask your input on what we should do for the future. The exact room will be posted at the hotel. We'll provide hors d'oeuvres and refreshments.
Dear Readers:
The verbatim comments from the membership survey have been summarized (see article elsewhere in this issue). Some respondents liked the technical content of the newsletter while others found it too technical. We have been trying to address this topic by printing two columns: Basic Tools and MiniPaper. What do you think ?
The membership survey highlighted some topics that readers may want to learn more about. Many respondents were not familiar with affinity diagrams. This technique is presented in the Basic Dear Nancy, I am concerned about the continuing decline in the pass rate on the Certified Quality Engineer Exam. It is currently (I am told) about 25%. The Cleveland Section and other sections, offer many courses to help members become more proficient in the body of knowledge required for their chosen careers, and to become certified, i.e., recognized by their peers as experts in their field. The Certification process is a combination of experience, education, and examination. The examination process appears to be the greatest obstacle. Many people take the examination and do not pass it, and can't understand why. Under pressure to become certified, many take a few courses and expect to become engineers. Many have only moderate, if any at all, knowledge of the mathematics necessary to become quality engineers. I am not talking about sophisticated statistical concepts, such as ANOVA or DOE, either classical or Taguchi. I am speaking herein of the basics, such as central tendency, dispersion, or Tools column.
A version of the Malcolm Baldrige Award article was print& in the Summer 1990 issue. The art cle has been updated and expanded since that time. Maureen Heaphy, the author, has been a member of the Board of Examiner and assisted in the development of the 1992 criteria. The article will be of primary interest to those readers whose companies are applying for the Award. Other companies and organizations are using the criteria to review and guide their quality programs Nancy the shape of distributions, and how these concepts might be used to determine a slightly more complex idea such as Cpk. The symbolism used for such ideas: mu (.t), sigma (a), and Cpk, etc. cause alarm in those not accustomed to using mathematical symbols. What can be done about it? Let's consider what it is we are asking people to do. I will only consider one = --concept, mu (p.) or central tendency, because of limited space. The person considering this concept and its application to probability distributions and process capability-to name only two of its uses-must bring with him/her a storehouse of "intellectual baggage" to enable him/her to understand the concepts and practical applications which he/she is certain to encounter. Consider how mu (p.) might be taught by "knowledgeable" teachers. Mu (p..) is an average or center of the "population", represented on a graph; most of the time we don't know mu (4) , because the population Continued on page 3
LETTERS TO THE EDITOR

MISSION
• Promote Statistical Thinking for quality and productivity improvement.
• Serve ASQC, business and industry, academia, and govern-ment as a resource for effective use of statistical methods for quality and productivity improvement.
• Provide a focal point within ASQC for problem-driven develop-ment and effective use of new statistical methods.
• Support the growth and development of Division members. As teachers, our assumption is often that students come prepared to learn new concepts. Much of the time they don't. It is crucial that the 'reaching of such concepts be done in a manner which enables those learning the concepts to understand them in detail, so they might use them to solve problems in the future. It seems that it is necessary to reteach basic mathematics each time we teach some new or more complex statistical concept. The sad part is that this mathematics education has already been done before. What is the cost to industry and 'society to train people in the basics (AGAIN)? As Deming says, "...it is unknown and unknowable". What we do know is that the manufacturer or service organization must pass some of the cost of retraining to the customer. I know of companies reteaching reading, writing, and mathematics to their employees in order to make them more productive within their organization and more able to cope within society. What is wrong? There seems to be enough blame to go around. But it is pointless to blame anyone. The situation must be improved, that's 11. How do we do it? We as educators of statistical concepts are charged with the task of passing on knowledge about statistics and the application of statistics to the quality function. It has been my experience that teachers have knowledge, but is having knowledge enough? Most "teacher types", especially those trained in the sciences, believe that they can stand in front of a class and impart knowledge by some magical process. That is instructing, not teaching. These teachers labor under two misconceptions. One, that anyone with knowledge can teach. Two, if people don't understand what the teacher is trying to teach them, then the students are stupid or lazy. We hear, "That's the way I learned! Why can't they?" There seems to be some form of Ego/Knowledge problem on the part of such teacher types. They seem genuinely surprised and irritated when students give them poor evaluations, because they (the students) did not think that they learned anything. The teachers then blame the students for their (the teacher's) inability to pass on knowledge. Many teachers teach as if all people learn the same way, i.e., both theoretical and practical concepts are taught as if they are equivalent. When teaching probability and statistics, we must keep in mind that there is a great deal of difference between theoretical and practical thinkers. Most people are one or the other and rarely some are both types (read about theories of left and right brained processes). According to Deming and Shewhart, we have to first plan what it is that we are going to teach, and then figure how we are going to do it. Can we hold the process of learning in any different regard than we do a process in the manufacturing or service industries? I think not! If we do, then we deserve what we get. If we want problem solvers, we must train them to be problem solvers. The way we are now teaching people is not working. Ask most employers. It is my guess, based on numerous conversations and discussions, that there is not a knowledgeable person in the field of quality, with a mathiscience/ engineering background, who has not asked, why is it that so many people entering the field have such inadequate backgrounds? I submit that part of the reason for this is, that there is at work, what I call an "ignorance cascade". The problem comes about, because we are in a hurry to impart knowledge at a quickened pace. We hurry through our work as teachers and sometimes we leave out important facts. New teachers are not completely prepared because of inadequate training. They pass knowledge to the next group of learners, but they leave out some additional detail or details. A result is that subsequent learners are less capable than those that preceded them. If such a problem were to continue through many generations, it would not take long for people to be inadequately taught or trained. Look around, it seems plausible to me. I think this effect is cascading from the lowest levels of education to the highest levels.
The quick fix, Americans are great at quick fixes, is obviously remediation. But, there has to be some kind of long term aim. Our aim should be to help people to learn how to think with statistics as well as to think for themselves, to enable them to use methods that solve problems. Methods and theories on how to accomplish this abound. My personal recommendation is to apply the statistical methods of W. Edwards Deming to this very important and difficult endeavor. Our cultural and economic future depends upon choosing the best approach to improving our educational system and the way we teach people at every level. NASHVILLE, TENNESSEE• May 18-20, 1992 Experimental design is one of the most important tools for improving the quality of industrial products and processes. It is of strategic importance that any company aspiring to world-class quality status master these powerful methods.
46TH ANNUAL QUALITY CONGRESS
This tutorial will provide a quick and practical overview of the key concepts of design of experiments, two-level and fractional factorials, and graphical methods for data analysis. You will also be shown how to use "A Practical Aid for Experimenters," a set of tables developed by the instructor which greatly simplifies the task of designing and analyzing experiments.
This tutorial requires little prior knowledge of statistics beyond a flair of numbers and an under- 
Surprises
The first surprise was that the survey firm we hired said that, of the 501 people they phoned, 500 responded! The firm was amazed at this percentage of callers staying on the line: they had never seen anything like it. Thank you, Stat Division members! The second surprise was that a full 45% of the respondents called themselves managers (Figure 1 , Winter Newsletter).
Verbatim. Comments
The verbatim comments we received from certain questions provide useful information to help us focus on our customers.
The Of the 20% of the surveyed members who are CQE-certified, 72% listed such certification as being "very" or "extremely' important, and another 19% as "somewhat" important. The 80% who are not CQE-certified placed less value in certification: 36% in the "very" or "extremely" category, and another 33% in the "somewhat" category. This is how the certified members studied (more than one answer OK). 'Respondents occasionally confused the Stat Division with ASQC as a whole. The survey could be modified to make this distinction clearer.
At the AQC in May, we will decide whether the first two or three items above are important enough to warrant a follow-up survey. If so, it would likely be done by mail (this one was done by telephone). 
GRANTS FOR BEGINNING RESEARCHERS OFFERED
Survey Results
Continued from page 6
Since CQE certification may be --important to the members, we asked several questions on the certification and exam.
SPRING, 1992
BASIC TOOLS YOU WANT ME TO DO WHAT !!!! (Or Making Sense Out of Chaos Using Affinity Diagrams) Jim Bossert, Eastman Kodak Company, Rochester, NY
The affinity diagram is one of the most widely utilized of the Seven New Management Tools. It can be used to effectively display ideas generated from a brainstorming session. Many of you may be familiar with the technique but did not know what it was called, how it was developed, or the approach to be used in its generation.
The affinity diagram process was developed in Japan by a Japanese anthropologist, Jiro Kawakita. Looking for understanding of the societies that he was studying, he took the ideas he had written on pieces of paper, spread them on the table and looked for natural groupings. He discovered this process allowed him to sort through all kinds of seemingly unrelated data and identify fundamental themes for each grouping. These themes did not always follow traditional lines of thought and so, he concluded that they enhanced breakthrough thinking. Kawakita refined the method, named it KJ, and registered the KJ Method as a trademark.
How does one conduct an affinity diagram session ? First, a team has to be formed. There are different points of view on the size of a team. Some authors state that the "ultimate" team size is between 4 and 8 people. Others like to use a larger representation of an organization, say 20 to 30 people. Choose the size of the team you are comfortable managing. The key is to select as diverse a group as possible; a multidisciplined and multifunctional team. This approach insures that you can challenge traditional viewpoints and yet still be open-minded to new perspectives. A good way to assemble a team is to list all of the job functions in the organization and choose those that are critical for them to be part of the team. This usually identifies 6 to 8 people. The remainder of the list can generally be split between those individuals you would really like to have but are not essential and those that you want to be familiar with what you are doing. This latter group can usually be put on an "informationonly" list.
After your team has been organized, determine the issue, topic, product, or product line to be addressed by the group. This part of the process is critical_ Everyone needs to understand the topic and why it was chosen. This will allow the group to focus on brainstorming. One school of thought suggests that the issue statement should be as vague as possible. The reasoning here is to minimize the chance of "funnelling" ideas into the way they have always been done. This is not without some risk. Too vague a statement can dilute the process by having people address too much; never answering the question. Another school of thought suggests being as specific as possible so that the critical issue is addressed. The danger is that no new approaches will come out of this process. This can be offset by having as large a team as possible. Now that the topic has been identified, the brainstorming can begin. There are as many ways to brainstorm. Make sure that all ideas are recorded on a flip chart. It's a good idea to have a second recorder present to record the same ideas on 3x5 cards or a sticky pad. Use of cards or pads depends on where the session is held and how the team will organize the data. If the room has large table(s), cards work well. If there is limited room available, use sticky pads so that the walls can be used for sorting. A team member should not record because it is difficult to record and contribute at the same time. When brainstorming is completed, the cards/pads should be spread out by the team members on the table or walls in a random order.
The team is now ready to sort. Sorting should be done in silence. By imposing a rule of silence there is less chance of influencing an individuals' perspective. Silence also forces the creative side of the brain to take over and gets team members to look at data from a different viewpoint. When sorting cards/pads, team members should be looking for instinctive groupings/categories. Sorting tends to be a relatively quick process.
Once sorting is completed, the challenge begins; defining the categories on header cards. The team needs to decide the most concise descriptor for each category. Sometimes, this can be one of the cards already generated, although this rarely happens. The team will have to come to a consensus to the category name. Usually, half of the category names are self-evident. Naming the other categories will take time because there may be disagreement over what to call the category. However, if the process is not rushed, excellent category names will be generated.
The final step is laying out the affinity diagram. There are twc methods. The first way is to lay the cards/pads out and place the category descriptor/header on the top of the cards. Aptly named, parent and children. The other method is to form a tree diagram with the header/descriptor on the left side of all the sub-categories. This is similar to taking an organization chart and turning it sideways. This method is used most frequently with QFD (Quality Function Deployment) matrices.
Affinity diagrams can be a powerful tool in the organization of data. It allows grouping of ideas into categories, thereby making sense out of chaos. Once you have experienced the process, you will discover its merits and benefits. 
GORDON CONFERENCE 1992 GORDON RESEARCH CONFERENCE ON STATISTICS IN CHEMISTRY AND CHEMICAL ENGINEERING
STATISTICS DIVISION MEMBERS OPPORTUNITY TO UPGRADE STATUS TO SENIOR MEMBER
If you are currently an ASQC Member who meets the following eligibility requirements you should apply for Senior Member status. Eligible Members must:
1. Be at least 30 years of age, and actively involved in the quality profession for at least 10 years. Graduation in an approved engineering science, mathematics, or statistics curriculum is considered the equivalent of 4 years of professional experience. and, 2. Qualify under one or more of the following: a. be responsible for important engineering or inspection work involving quality control for at least 2 years. b. be an instructor of quality control, engineering or statistical methodologies as applied to quality control for at least 2 years; should be capable of teaching a variety of courses in the quality field. c. be a professional engineer or member of a technical society of national status in any country for which the qualifications require a standing equivalent to that required for a senior member of ASQC. All eligible Members interested in upgrading their membership status should contact the Statistics Division Examining Chair, Bob Perry, at Grand Metropolitan Technology Center, 330 University Avenue S.E., Minneapolis, MN 55414, or at (612) 330-8916. 
THIS QUARTER IN TECHNOMETRICS THIS QUARTER IN JOT
STATISTICS DIVISION ANNUAL BUSINESS MEETING
TAGUCHI'S PARAMETER DESIGN: A PANEL DISCUSSION
It is more than a decade since Genichi Taguchi's ideas on quality improVement were introduced in the U.S. His parameter design approach (also known as robust design) for reducing variation in products and processes has generated a great deal of interest among both quality practitioners and statisticians. The statistical techniques used by Taguchi to implement parameter design have been the subject of much debate, however, and there has been considerable research aimed at integrating the parameter design principles with well-established statistical techniques. On the other hand, Taguchi and his colleagues feel that these research efforts by statisticians are misguided and reflect a lack of understanding of the engineering principles underlying Taguchi's methodology.
While there have been severalpapers and books explaining, reviewing, or criticizing Taguchi's ideas, most of these have not adequately captured the diverse views on the topic. In particular, the views of the so-called Taguchi school have not been well represented in statistical journals. Therefore, a panel discussion by a group of leading researchers and practitioners appeared to be the best way to provide readers with a balanced and up-to-date overview of: a) the importance and usefulness of the principles underlying parameter design, b) Taguchi's methodology for implementing them, and c) the various research efforts aimed at developing alternative methods.
The Jeff Wu (Univ. of Waterloo). The discussion focuses on both the role of parameter design and of Taguchi's methodology for implementing it. The topics discussed include the importance of variation reduction, the use of noise factors, the role of interactions, selection of quality characteristics, signal-tonoise (SN) ratios, experimental strategy, dynamic parameter design problems, and applications. The discussion also provides an up-to-date overview of recent research on alternative methods of design and analysis and includes an extensive bibliography. This is different from the usual sort of panel discussion. First, it vas not feasible to assemble all pardcipants in a common location. Second, the proceedings of a "freefor-all" oral discussion may have added to existing confusion rather than shed new light on the issues. For these reasons, comments were solicited from participants on a number of topics, and a panel discussion was created from their comments. Panelist provided comments on topics in which they have worked or had practical experience. Their comments were organized into sections to give readers a balanced picture of the different views on each topic. Panelists had some opportunity to read and respond to the comments of others. All comments were edited extensively to make the overall discussion and the individual sections flow smoothly and to remove tangential material and excessive overlap. The discussion has been deliberately kept at a conceptual level and, for the most part, readers have been referred to other sources for relevant technical It is not the goal of this panel discussion to try to resolve any of the differences that currently exist on the issues. It is merely intended as a forum for a technical discussion of the diverse views so that readers have a better basis for reaching their own conclusions. Readers should also find the up-to-date overview of recent research efforts and the extensive bibliography useful in obtaining a further understanding of the issues. • awareness of quality and its impact on competitiveness • understanding of the requirements for excellence in quality • sharing of information on successful strategies and on benefits derived The Award overseer is the National institute of Standards and Technology (NISI. formerly known as National Bureau of Standards) under the direction of the Department of Commerce. The Administrator for the Award is the American Society for Quality Control (ASQC). The 1991 board of examiners consists of 9 judges and approximately 220 examiners (some are designated as senior examiners). Funding for the Award is through private contributions to the Foundation for the MBNQA.
Vijayan
The Award process is initiated when an applicant submits the Eligibility Determination Form. If the applicant is qualified then a written Application Package containing a two page overview of the applicant's business and responses to 28 examination items is required. For the Manufacturing and Service category, the application report is restricted to 75 pages. For small businesses, the limit is 50 pages.
The evaluation process, Figure 1 , always results in a written feedback report to the applicant. Once the submission deadline date is reached, applications are assigned to examiners. Each of the 5 to 6 examiners reviewing an application complete an independent assessment. Based on the ratings at this first stage, the judges decide if the application should continue in the review process.
If the application is not selected for the second stage. a feedback report is written based on written comments from the independent assessments. The second stage review consists of a senior examiner and 3 to 5 examiners discussing their ratings from the first stage and reaching a consensus for each examination item. The judges use the consensus ratings to select which applicants will receive a site visit. If an applicant is not selected for a site visit they will receive a feedback report based on the consensus results.
A site visit involves 4 to 6 examiners including a senior examiner. After a site visit, the applicant receives a feedback report based on all of the information that has been reviewed. For the final contenders this adds up to about 400 hours of evaluation each.
A panel of judges reviews all of the evaluation reports and makes a recommendation to the overseers of the Award, the National Institute of Standards and Technology. The Institute presents the Judges' recommendation to the Secretary of Commerce for the final Award decision. The Awards are then announced and presented in the last quarter of the year. In the past the Awards were presented by the President or Vice-President of the Unites States in special ceremonies in Washington, D. C.
The feedback reports for all of the applicants are sent after the Award winners have been announced.
The Board of Examiners are selected according to their expertise, experience and peer recognition. They do not represent their companies or organizations. The training for the examiners is a 3 day class based on case studies. The focus is on reducing variability among the examiners and building a cooperative team spirit.
Many companies and organizations are viewing the criteria as the national definition of Total Quality Management (TOM). The criteria is being used for more than just applying for the Award. Internally companies are using it to review and guide their quality initiatives.
• In 1991, there were over 250.000 copies of the guidelines distributed. The number of applicants and sites visits are summarized in The application contains seven examination categories which are summarized here in an excerpt from NISI material.
1.0 Leadership The senior executives' success in creating and sustaining a quality culture.
Information and Analysis
The effectiveness of information collection and analysis for quality improvement and planning.
Strategic Quality Planning
The effectiveness of integrating quality requirements into business plans.
Human Resource Development and Management
The success of efforts to develop and realize the full potential of the work force for quality.
Management of Process Quality
The effectiveness of systems and processes for assuring the quality of all operations.
Quality and Operational Results
The results in quality achievement and quality improvement, demonstrated through quantitative measures.
7.0 Customer Focus and Satisfaction The effectiveness of systems to determine customer requirements and demonstrated success in meeting them.
These seven categories are then further defined with 28 examination items. Under each item there are areas to address, 89 in total. A sample, shown in Figure 2 , is from the 1992 application guidelines. Only 1 of the 3 items for Leadership is shown.
A numeric rating is done for each of the 28 items and used to calculate the score for each of the seven categories. The relative impact of each category is shown below in STATISTICS DIVISION NEWSLE1 h,R.
• partnership development
• public responsibility CATEGORY --> 1.0 Leadership (90 pts.) The Leadership category examines senior executives' personal leadership and involvement in creating and sustaining a customer focus and clear and visible quality values. Also examined is how the quality values are integrated into the company's management system and reflected in the manner in which the company addresses its public responsibility.
ITEM --> 1.1 Senior Executive Leadership (45 pts.)
Describe the senior executives' leadership, personal involvement, and visibility in developing and maintaining a customer focus and an environment for quality excellence.
AREAS TO ADDRESS a. senior executives' leadership, personal involvement, and visibility in quality related activities of the company. Include: (1) reinforcing a customer focus; (2) creating quality values and setting expectations; (3) planning and reviewing progress toward quality and performance objectives; (4) recognizing employee contributions; and (5) c. personal actions of senior executives to regularly demonstrate, communicate, and reinforce the company's customer orientation and quality values through all levels of management and supervision.
d. how senior executives evaluate and improve the effectiveness of their personal leadership and involvement. A 3 dimensional approach is used in scoring the items. As applicable, each item is reviewed for approach, deployment and results. The approach is to be a prevention based system, showing continual improvement and excellent integration. Deployment refers to the extent that the approaches are applied to all products and services. The results derived from the approach need to be sustained and show excellent levels.
The distribution of written scores, prior to site visits, is shown in Advice to candidates is to be concise, factual and quantitative. In completing the application, pay particular attention to approach, deployment and results. Demonstrate a defined strategy, prevention based system and continuity. Avoid empty narrative in your answers.
For more information on the Award, contact:
Malcolm Baldrige National Quality Award National Institute of Stds and Technology Administrative Building Room A-537 Gaithersburg, MD 20899 301 / 975 -2036 
